One of the greatest challenges in biology is to mechanistically explain and predict genotypephenotype relationships. Substantial progress has been made in the quest to identify the genes and mutations that underlie human disease. Unfortunately, we lack mechanistic information on how most mutations or genomic variants identified so far affect molecular functions.
because these numbers drop drastically when indirect co-complex associations are removed. Additionally, many reported binary interactions are supported by only a single piece of experimental evidence. Such "BS" (binary singleton) protein pairs perform very poorly in orthogonal assays (1, 2) and should not be used for any serious attempt at characterizing properties of the human binary interactome.
As of 2014, the collective findings from three decades of published research amounted to~11,000 high-quality interactions (2) . However, these interactions from the literature are highly biased toward pairs of very "popular" proteins, representing only a very small fraction, or "dense zone," of the full interactome search space ( F1 Fig. 1 , blue region; note the use of a logarithmic scale to depict interaction density). Thus, a large fraction of the human interactome search space, or "sparse zone,"
has not yet been covered by small-scale efforts from individual laboratories. That same year, Rolland et al. published the second version of a systematic interactome map, based on screening approximately half of the search space and leading to~14,000 high-quality interactions, which are publicly available (2) . Based on the empirical framework, these 14,000 interactions represent~10% of the full binary interactome (1, 2) . In marked contrast to literature-curated information, this systematic, high-quality, proteome-wide strategy covers the search space in a much more homogenous manner (Fig. 1, purple region) . Whereas the vast majority of interactions from the systematic approach have not been previously reported (inside the literature-defined sparse zone), one-third of the systematic interactions had been found in the literature when the analysis is limited to the top 1% of the dense zone of the curated information.
These observations demonstrate that systematically generated and empirically controlled largescale data sets constitute the best solution to mapping interactome networks and will eventually be instrumental for leveraging the genomic revolution. As a result of screening a nearly complete search space and using alternative versions of the Y2H, the systematic map has been expanded by approximately a factor of 3 to~45,000 interactions. With the development of additional interaction assays and assuming sufficient funding, a reference map of the human binary protein-protein interactome is within reach by the end of this decade.
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